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The popliteal artery is, after aorta, the most com-
mon site for aneurysms, and may be a part in a gen-
eral arterial dilatation, where about 30% also have an
abdominal aortic aneurysm.1 This increases twofold
if popliteal aneurysms are bilateral.2 To evaluate if a
dilatation is of pathological value, the normal diam-
eter must be known. Earlier studies on the abdomi-
nal aorta and common carotid artery have shown an
increasing diameter with age and a difference
between sexes,3-6 and it is now possible to predict a
normal abdominal aortic size with the aid of age, sex
and BSA.4 In contrast, earlier studies on the
popliteal artery have not been able to find any dif-
ference in diameter between sexes or age.7-9
However, these studies have been of small groups of
individuals or mixed groups of males and females.
The aim of this study was to evaluate the size of the
popliteal artery in a normal healthy population in
relation to age, body size and sex. A second aim was
to create nomograms concerning the diameter of the
popliteal artery to define a pathological dilatation.
MATERIALS AND METHODS
This study investigated 121 healthy male (n = 59)
and female (n = 62) Caucasian volunteers, ages 8 to
81. None had a history of cardiopulmonary or renal
disease, diabetes, overweight or smoking, and there
was no regular treatment with pharmacological sub-
stances. None had near relatives with aneurysmal dis-
ease. The ratio between ankle and brachial blood
pressure was > 1 in all subjects, indicating absence of
obliterative atherosclerotic lesions in the arteries of
the lower limb. We recorded weight, height, and
blood pressure. Each subject, as well as the parents of
the younger subjects, gave informed consent to the
study. The Ethics Committee of Lund University in
Sweden approved the study.
Specially trained ultrasound technicians per-
formed the ultrasound scan in the vascular laborato-
ry using a B-mode real-time ultrasound scanner
(EUB-240, Hitachi, Tokyo, Japan) fitted with a 5
MHz linear array transducer. The real-time scanner
had an electronic phase-locked echo-tracking instru-
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ment (Diamove, Teltec AB, Lund, Sweden). The
advantage of this ultrasound device is that the device
has a pair of electronic markers (phase-locked echo-
trackers) that automatically lock to the anterior and
posterior inner surface of the vessel perpendicular to
the longitudinal axis when correctly positioned.10 If
the transducer tilts or the echo of the interface
between blood stream and inner vessel lumen is
indistinct, the markers will not lock and no mea-
surement ensues. This ensures the maximum antero-
posterior diameter measurement at the chosen site
with distinct definition of the inner luminal surface.
The variability in measurements is 5%.11
To sample the vessel diameters obtained, we used
a data acquisition system consisting of a personal
computer (Express, Tokyo, Japan) and a 12-bit ana-
logue to digital converter (Analogue Devices,
Norwood, Mass). After about 15 minutes of rest
with the person lying in the prone position, the
technician performed the ultrasound. The measur-
ing site was at the midpoint of the popliteal fossa.
The technician measured the internal anteroposteri-
or popliteal artery diameter at the chosen site three
times in each individual on the same occasion and
calculated the mean value. The technician manually
measured arterial blood pressure in the right upper
arm with a sphygmomanometer before every single
measurement of the popliteal diameter, and then cal-
culated the mean value of the three blood pressure
measurements.
The results are expressed as mean ± 1 SD. This
study sought correlation between the diameter and
weight, height and BSA according to Du Bois’s for-
mula (BSA cm2 = weight0,425 kg · height0,725 cm ·
71.84) using linear regression analysis by the method
of least squares. To evaluate the influence of age, sex,
BSA and blood pressure on the popliteal artery diam-
Fig. 1. Mean popliteal artery diameter in relation to age
in healthy male (—) and female (---) subjects.
Fig. 2. The popliteal artery diameter (—) and BSA (---)
in males (a) and females (b). Notice the continued
increase in diameter from age 25 on in contrast to the
almost constant BSA in both males and females.
B
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eter, this study used a multiple stepwise linear regres-
sion model and assessed differences between age
groups and sexes using the Mann-Whitney U test at
the level of significance p < 0.05.
RESULTS
Weight, height and, consequently, BSA increased
steadily with age with no significant differences
between sexes until termination of growth.
However, from about age 25 on, the males had sig-
nificantly larger BSA than females (p < 0.001). There
were only slight differences in BSA between 25 and
70 years of age in the studied population. Table I
compiles data for the popliteal artery diameter,
weight, height, BSA and blood pressure in different
age groups.
The diameter of the popliteal artery increased
steadily with age irrespective of sex until the termina-
tion of growth (Fig. 1). In the adults, however, there
was a further increase in diameter in both sexes with
significantly larger diameters in males. Between the
ages of 25 and 67, the diameter increased 26% and
22% in males and females, respectively (p < 0.005).
Fig. 2 schematically shows the age-related changes
in the popliteal artery diameter and BSA in males (a)
and females (b). In both sexes, the diameter of the
popliteal artery increased in parallel with BSA during
growth. While in adults, despite an almost constant
BSA, the popliteal artery dilates further.
This study used a multiple stepwise linear regres-
sion model to analyze the variables correlated to the
popliteal diameter. This included age, height, weight,
BSA and systolic blood pressure. From analyzing
males and females separately, we found significant
correlation between popliteal artery diameter and
weight (r = 0.45 and r = 0.56, respectively, p <
0.0001), height (r = 0.39 and r = 0.55, respectively,
p < 0.0001) and BSA (r = 0.47 and r = 0.61, respec-
tively, p < 0.0001). Age, followed by BSA, showed
the strongest correlation of the factors influencing
popliteal artery diameter in both males and females 
(r = 0.62 and r = 0.66, respectively, p < 0.0001). We
did not find a correlation between popliteal artery
diameter and systolic blood pressure. We used age
and BSA to create a model with the aid of multiple
regression for prediction of popliteal artery diameter
(r = 0.71 and r = 0.77 in males and females, respec-
tively, p < 0.0001) and nomograms are presented
(Tables II and III).
Fig. 3 shows the predicted mean popliteal artery
diameter for males. When we correct for age and
BSA, the statistical difference in popliteal diameter
between males and females after the age of 25
decreases from 17% to 7%, although still significant
(p < 0.01). With increasing age and BSA, the
popliteal artery increases in both sexes.
DISCUSSION
The incidence of popliteal aneurysms is increas-
ing, having doubled during 30 years.12 About 30%
of the aneurysms in a popliteal are associated with
aneurysm in the aorta, and this increases twofold if
the popliteal aneurysms are bilateral. Also, patients
with abdominal aortic aneurysm have an increased
incidence of popliteal aneurysms (8% to 17%) and in
those with arteriomegaly this further increases.13
There are currently several definitions of
popliteal aneurysms, such as a localized dilatation
with the morphologic appearance of an aneurysm >
2 cm in diameter or > 150% of the normal proximal
Table I. Weight, height, body surface area (BSA), systolic blood pressure and popliteal diameter in 
121 healthy males and females, ages 8 to 81, mean ± SD.
Age Sex No. Popliteal diameter (mm) Height (cm)
12.7 ± 2.9 male 6 5.5 ± 0.7 163 ± 23
ns ns ns
10.8 ± 2.5 female 7 4.8 ± 0.9 140 ± 13
25.4 ± 3.3 male 10 6.9 ± 0.8 180 ± 6
ns p < 0.005 p < 0.01
24.0 ± 3.8 female 11 5.7 ± 0.6 171 ± 4
ns
39.8 ± 5.9 male 19 7.7 ± 0.9 179 ± 5
ns p < 0.0005 p < 0.001
42.5 ± 4.9 female 19 6.5 ± 0.7 168 ± 5
ns
66.8 ± 7.0 male 24 8.4 ± 1.2 179 ± 6
ns p < 0.001 p < 0.001
67.9 ± 8.5 female 25 7.2 ± 0.8 165 ± 6
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arterial calibre14 as suggested by the Society of
Vascular Surgery and the International Society for
Cardiovascular Surgery (SVS/ISCVS).15
However, data on normal popliteal diameter are
scarce, which is essential when evaluating whether a
dilatation is pathological.
This investigation revealed an increasing diameter
of the popliteal artery during growth parallel with the
increase in body size. At termination of growth, males
had a larger diameter than females. Interestingly,
there was also a substantial increase in diameter of
about 25% in adult males and females after termina-
tion of growth at the time when there was no further
increase in BSA in the studied population (Figs. 1 and
2). This indicates the dilatation during adult age is not
simply a shear-related adaptation of the vessel to
increased demands of the supplied tissue. Thus, a ten-
tative explanation for the dilatation of the popliteal
artery at adult age is degeneration and subsequent
remodeling of the arterial wall. One possible factor
that might influence the dilatation is the distending
force acting on the arterial wall; i.e., the blood pres-
sure. A positive correlation between abdominal aortic
aneurysm expansion rate and blood pressure has been
shown,16 and it is a well-known fact that blood pres-
sure increases with age (Table I). However, this study
found no correlation between arterial dilatation and
blood pressure.
Earlier studies on the size of popliteal artery are
sparse. Davies and co-workers8 found no diameter
difference between young and old individuals, but
the investigated number was small (n = 15) with
mixed males and females. Neither did Neiman et al.9
who studied a larger number (n = 46), but without
gender separation and with a small age range (17 to
47). In other more thoroughly studied arterial
regions, such as the abdominal aorta as well as the
common carotid artery, it has been shown both a
Table II. Predicted popliteal artery diameter in healthy males with 95% confidence interval (mm).
Age
Body Surface Area (m2)
(years) 1.5 1.6 1.7 1.8 1.9 2 2.1 2.2
25 6.0 (4.6- 7.8) 6.2 (4.7-8.0) 6.3 (4.9-8.3) 6.5 (5.0-8.5) 6.7 (5.2-8.7) 6.9 (5.3-9.0) 7.1 (5.4-9.2) 7.3 (5.6-9.6)
30 6.1 (4.7-8.0) 6.3 (4.8-8.2) 6.5 (5.0-8.4) 6.7 (5.1-8.7) 6.8 (5.3-8.9) 7.0 (5.4-9.2) 7.2 (5.6-9.4) 7.5 (5.7-9.8)
35 6.3 (4.8-8.2) 6.4 (4.9-8.4) 6.6 (5.1-8.6) 6.8 (5.2-8.9) 7.0 (5.4-9.1) 7.2 (5.6-9.4) 7.4 (5.7-9.7) 7.6 (5.8-10.0)
40 6.4 (4.9-8.4) 6.6 (5.0-8.6) 6.8 (5.2-8.8) 7.0 (5.4-9.0) 7.2 (5.5-9.3) 7.4 (5.7-9.6) 7.6 (5.8-9.9) 7.8 (6.0-10.2)
45 6.6 (5.0-8.6) 6.7 (5.2-8.8) 6.9 (5.3-9.0) 7.1 (5.5-9.3) 7.3 (5.6-9.5) 7.6 (5.8-9.8) 7.8 (6.0-10.1) 8.0 (6.1-10.4)
50 6.7 (5.1-8.8) 6.9 (5.3-9.0) 7.1 (5.4-9.2) 7.3 (5.6-9.5) 7.5 (5.8-9.8) 7.7 (5.9-10.0) 7.9 (6.1-10.3) 8.2 (6.3-10.6)
55 6.9 (5.2-9.0) 7.0 (5.4-9.2) 7.3 (5.6-9.5) 7.5 (5.7-9.7) 7.7 (5.9-10.0) 7.9 (6.1-10.3) 8.1 (6.2-10.6) 8.4 (6.4-10.9)
60 7.0 (5.3-9.3) 7.2 (5.5-9.5) 7.4 (5.7-9.7) 7.6 (5.9-10.0) 7.8 (6.0-10.2) 8.1 (6.2-10.5) 8.3 (6.4-10.8) 8.6 (6.6-11.1)
65 7.2 (5.4-9.5) 7.4 (5.6-9.7) 7.6 (5.8-9.9) 7.8 (6.0-10.2) 8.0 (6.2-10.5) 8.3 (6.4-10.8) 8.5 (6.5-11.1) 8.7 (6.7-11.4)
70 7.3 (5.5-9.7) 7.6 (5.7-10.0) 7.8 (5.9-10.2) 8.0 (6.1-10.4) 8.2 (6.3-10.7) 8.4 (6.5-11.0) 8.7 (6.7-11.3) 8.9 (6.9-11.7)
75 7.5 (5.6-10.0) 7.7 (5.8-10.2) 7.9 (6.0-10.4) 8.2 (6.2-10.7) 8.4 (6.4-11.0) 8.6 (6.6-11.3) 8.9 (6.8-11.6) 9.2 (7.0-12.0)
80 7.7 (5.8-10.2) 7.9 (6.0-10.5) 8.1 (6.2-10.7) 8.4 (6.4-11.0) 8.6 (6.6-11.3) 8.8 (6.8-11.6) 9.1 (7.0-11.9) 9.4 (7.2-12.2)
Weight (kg) BSA (m2) Systolic BP (mmHg)
53 ± 16 1.6 ± 0.4 115 ± 13
ns ns p < 0.05
34 ± 11 1.2 ± 0.2 97 ± 10
83 ± 11 2.0 ± 0.1 123 ± 12
p < 0.001 p < 0.0005 p < 0.05
61 ± 5 1.7 ± 0.1 110 ± 9
81 ± 11 2.0 ± 0.1 124 ± 12
p < 0.001 p < 0.0001 ns
67 ± 10 1.8 ± 0.1 122 ± 13
83 ± 9 2.0 ± 0.1 142 ± 22
p < 0.001 p < 0.0001 ns
67 ± 13 1.7 ± 0.2 136 ± 18
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difference in size between the sexes, with a larger
diameter in males than in females and an increase in
size with age.3,4 Interestingly, a more modest dilata-
tion in adult age is seen (10% to 15%) in an arterial
region not prone to aneurysmal disease, such as the
carotid region, than in the abdominal aorta prone to
aneurysmal dilatation (25%).4 The increase in size
with age of the popliteal artery, also prone to dilatat-
ing disease, is of the same magnitude as the abdom-
inal aorta. The popliteal diameter correlated to age,
sex and BSA in accordance with earlier findings on
the abdominal aorta.4 The diameter of the popliteal
artery increases with age, initially during growth,
but also in adults. This is related to age and sex, with
males having larger arteries than females, mainly
because of a larger body size. But a significant dif-
Fig. 3. Predicted diameter of the popliteal artery in males. To use this nomogram, select the
appropriate age curve marked on the right and follow the curve to the appropriate BSA on the
horizontal axis. The vertical axis shows the predicted diameter.
Table III. Predicted popliteal artery diameter in healthy females with 95% confidence interval (mm).
Age
Body Surface Area (m2)
(years) 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
25 5.2 (4.1-6.6) 5.4 (4.2-6.8) 5.6 (4.4-7.0) 5.7 (4.5-7.2) 5.9 (4.7-7.5) 6.1 (4.8-7.8) 6.3 (5.0-8.0) 6.6 (5.1-8.4)
30 5.3 (4.2-6.7) 5.5 (4.3-6.9) 5.6 (4.5-7.2) 5.8 (4.6-7.4) 6.0 (4.8-7.6) 6.2 (4.9-7.9) 6.5 (5.1-8.2) 6.7 (5.2-8.5)
35 5.4 (4.2-6.8) 5.6 (4.4-7.0) 5.8 (4.6-7.3) 6.0 (4.7-7.5) 6.2 (4.9-7.8) 6.4 (5.0-8.1) 6.6 (5.2-8.4) 6.8 (5.4-8.6)
40 5.5 (4.3-7.0) 5.7 (4.5-7.2) 5.9 (4.6-7.4) 6.1 (4.8-7.8) 6.3 (5.0-7.9) 6.5 (5.1-8.2) 6.7 (5.3-8.5) 6.9 (5.5-8.8)
45 5.6 (4.4-7.1) 5.8 (4.6-7.4) 6.0 (4.7-7.6) 6.2 (4.9-7.8) 6.4 (5.1-8.1) 6.6 (5.2-8.4) 6.8 (5.4-8.7) 7.1 (5.6-9.0)
50 5.7 (4.5-7.3) 5.9 (4.6-7.5) 6.1 (4.8-7.7) 6.3 (5.0-8.0) 6.5 (5.2-8.2) 6.7 (5.3-8.5) 7.0 (5.5-8.8) 7.2 (5.7-9.2)
55 5.8 (4.6-7.4) 6.0 (4.7-7.6) 6.2 (4.9-7.9) 6.4 (5.1-8.1) 6.6 (5.2-8.4) 6.9 (5.4-8.7) 7.1 (5.6-9.0) 7.4 (5.8-9.3)
60 5.9 (4.6-7.6) 6.1 (4.8-7.8) 6.3 (5.0-8.0) 6.6 (5.2-8.3) 6.8 (5.4-8.6) 7.0 (5.5-8.9) 7.2 (5.7-9.2) 7.5 (5.9-9.5)
65 6.0 (4.7-7.7) 6.2 (4.9-8.0) 6.5 (5.1-8.2) 6.7 (5.3-8.5) 6.9 (5.4-8.8) 7.1 (5.6-9.0) 7.4 (5.8-9.4) 7.6 (6.0-9.7)
70 6.2 (4.8-7.9) 6.4 (5.0-8.1) 6.6 (5.2-8.4) 6.8 (5.4-8.6) 7.0 (5.6-8.9) 7.3 (5.7-9.2) 7.5 (5.9-9.5) 7.8 (6.1-9.9)
75 6.3 (4.9-8.1) 6.5 (5.1-8.3) 6.7 (5.3-8.6) 6.9 (5.4-8.8) 7.2 (5.6-9.1) 7.4 (5.8-9.4) 7.7 (6.0-9.7) 7.9 (6.2-10.1)
80 6.4 (5.0-8.2) 6.6 (5.2-8.5) 6.8 (5.4-8.7) 7.1 (5.6-9.0) 7.3 (5.8-9.3) 7.6 (6.0-9.6) 7.8 (6.2-9.9) 8.1 (6.4-10.3)
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ference still remains when we corrected for BSA. It
is now possible to predict the normal popliteal arte-
rial diameter, if age, sex and body size are known
(Fig. 3) and nomograms are presented that can be
used in the study of aneurysmal arterial disease
(Tables II and III). 
In conclusion, the diameter of the popliteal artery
increases with age, both during growth and in adults.
The diameter is related not only to age, but also to
BSA and sex, with males having larger arteries than
females. It is now possible to predict the normal
popliteal arterial diameter if age, body size and sex
are known and nomograms are presented that can be
used in the study of aneurysmal arterial disease.
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